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Description

[Technical Field]

[0001] The present invention relates to laundry ma-
chines, and more particularly, to a drum type washing
machine a structure of which is improved for sensing vi-
bration during operation while increasing a capacity
thereof.

[Background Art]

[0002] In general, the laundry machine removes vari-
ous kinds of contaminants from clothes and beddings by
using a softening action of detergent, friction of water
flow and impacts applied to laundry caused by rotation
of a pulsator or a drum. Current full automatic laundry
machine carries out a series of courses of washing, rins-
ing, spinning, and so on automatically without intermittent
handling of a user.
[0003] It is a current trend that demands for the drum
type washing machine increase gradually, which, not on-
ly enables to reduce a total height, but also does not
cause problems of entangling and crumpling of the laun-
dry compared to a pulsator type laundry machine in which
a washing tub rotates in an upright state.
[0004] A structure of the drum type washing machine
will be described briefly. The drum type washing machine
is provided with a body cabinet which forms an exterior
of the drum type washing machine, a tub in the body
cabinet supported by dampers and springs for holding
washing water, and a cylindrical drum in the tub for plac-
ing the laundry therein, wherein the drum has driving
power applied thereto by a driving unit for washing the
laundry placed therein.
[0005] The drum type washing machine inevitably
causes vibration due to rotation force of the drum, ec-
centricity of the laundry, and the like at the time the drum
rotates for washing or spinning the laundry introduced to
the drum, and the vibration caused by the rotation of the
drum is transmitted to an outside of the drum type wash-
ing machine through the tub and the cabinet.
[0006] Consequently, in order to prevent the vibration
from transmitting to the cabinet from the drum through
the tub, springs and dampers are provided between the
tub and the cabinet for buffering and damping the vibra-
tion of the tub, without fail.
[0007] In the meantime, the drum type washing ma-
chine is mostly installed, not independently, but in con-
formity with an existing installation environment (for an
example, a sink environment or a built-in environment).
Therefore, it is required that a size of the drum type wash-
ing machine is limited to the installation environment.
[0008] Thus, because change of an inside structure of
the drum type washing machine is limited by the spring
and damper which are provided for damping the vibration
between the tub and the cabinet, and the installation en-
vironment of the drum type washing machine is limited,

change of the size of the drum type washing machine
itself is limited.
[0009] In the meantime, currently, in order to increase
an amount of washing and user convenience, many re-
searches and developments are undergoing for increas-
ing a washing capacity of the laundry machine. However,
above limitations impose many difficulties on the increas-
ing of the size of the tub for increasing the washing ca-
pacity in an existing drum type washing machine struc-
ture.
[0010] Consequently, a variety of structures of laundry
machines are being developed for increasing the wash-
ing capacity.
[0011] EP 1 857 583 A1 relates to dynamic load de-
tection for a clothes washer, the clothes washer compris-
ing an imperforate tub, a perforate rotatable basket lo-
cated within the tub, a bearing assembly carried by the
tub, a drive shaft rotationally supported in the bearing
assembly and coupled to the basket to define a rotational
axis of the basket, a drive assembly rotating the drive
shaft and a controller operably to the drive assembly,
wherein a moment acting on the bearing is sensed and
a spin rate of the basket is controlled in response to the
sensed moment.
[0012] US 2003/0101519 A1 relates to data manipu-
lation method and system for a self-balancing rotatable
apparatus, such as a clothes washing machine, wherein
sensor measurements are used for dynamically balanc-
ing rotatable members through the continual determina-
tion of out-of-balance forces and motion to thereby take
corresponding counter balancing actions.

[Disclosure]

[Technical Problem]

[0013] To solve the problems, an object of the present
invention is to provide a drum type washing machine of
a new structure in which a drum supporting structure is
completely different from a related art structure. In detail,
a drum type washing machine of a new structure is pro-
vided in which, different from the related art, vibration of
the drum transmits, not to the tub, but is buffered and
supported as it is.
[0014] To solve the problems, another object of the
present invention is to provide a drum type washing ma-
chine a structure of which is improved for sensing vibra-
tion during operation while increasing a capacity thereof.

[Technical Solution]

[0015] The object is solved by the features of the in-
dependent claim.
[0016] According to one example, a laundry machine
includes a tub for holding washing water, a drum in the
tub for holding laundry, a rotation shaft connected to a
rear surface of the drum, a tub back which forms a rear
side of the tub and through which the rotation shaft pass-
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es, a bearing housing for supporting the rotation shaft,
and a suspension unit for buffering and supporting the
bearing housing, wherein the laundry machine further
includes a vibration sensor for sensing vibration of a
structure supported by the suspension unit.
[0017] Preferably, the vibration sensor is mounted to
the tub back.
[0018] Preferably, the tub back is fastened to the rear
side of the tub with a rear gasket.
[0019] Preferably, the tub back includes a rim portion
formed on an outside circumferential surface thereof and
a vibration sensor mounting portion is formed on an inside
of the rim portion for mounting the vibration sensor there-
to.
[0020] Preferably, the rim portion further includes a wa-
ter wall projected from an upper side of the vibration sen-
sor mounting portion.
[0021] Preferably, the vibration sensor mounting por-
tion includes a rib for supporting an upper side of the
vibration sensor, and a supporting rib for supporting an
underside of the vibration sensor.
[0022] Preferably, the supporting rib has a holding step
for preventing the vibration sensor from falling off the
vibration sensor mounting portion.
[0023] Preferably, the vibration sensor mounting por-
tion has a plurality of space securing ribs on an inside
surface of the rib for securing a mounting space of the
vibration sensor.
[0024] Preferably, the vibration sensor is mounted to
the suspension unit.
[0025] Preferably, the suspension unit includes
weights coupled to the bearing housing and suspension
brackets respectively coupled to the weights and bent to
a front side of the tub, wherein the vibration sensor is
mounted to the weight or one side of the suspension
bracket.
[0026] Preferably, the weights and the suspension
brackets are mounted symmetry with respect to the bear-
ing housing respectively, and the vibration sensor is
mounted to one of the weights or one side of the suspen-
sion bracket.
[0027] Preferably, the vibration sensor is mounted to
the bearing housing.
[0028] In the meantime, the laundry machine can have
the tub fixedly mounted thereto, or supported by a flexible
supporting structure, like suspension units. Or, the laun-
dry machine can be supported in an extent intermediate
between the supporting by the suspension and the fixed
mounting.
[0029] That is, the tub can be supported flexibly in an
extent similar to the suspension unit to be described later,
or rigidly more than supporting with the suspension. For
an example, the tub can be supported by the suspension,
or by ones, such as rubber bushings, for providing a cer-
tain extent of flexibility to the tub even though the sup-
porting is not flexible more than the suspension.
[0030] More examples in which the tub is supported
rigidly more than the suspension unit as are follows;

[0031] First, at least a portion of the tub can be formed
as one unit with the cabinet.
[0032] Second, the tub can be supported connected
with screws, rivets, or rubber bushings, or supported se-
cured with welding, adhesive sealing, or the like. In this
case, those connection members have rigidity greater
than the suspension unit with respect to up/down direc-
tions which are a major vibration direction of the drum.
[0033] The tub can have a shape enlarged within a
space the tub is mounted therein as far as possible. That
is, the tub can be enlarged close to a wall or a frame (for
an example, left or right side plates of the cabinet) that
limits a left/right direction size of the space at least in
left/right directions (a direction perpendicular to a shaft
direction of a rotation shaft in a horizontal direction). The
tub can be fabricated as one unit with the left or right side
wall of the cabinet.
[0034] Relatively, the tub can be formed closer to the
wall or the frame than the drum in the left/right directions.
For an example, the tub can be formed to be spaced from
the wall or the frame less than 1.5 times of a space to
the drum. In a state the tub is expanded in the left/right
directions thus, the drum also can be enlarged in the
left/right directions. The smaller left/right direction spaces
between the tub and the drum, the drum can be enlarged
the more. In reducing the left/right direction spaces of the
tub and the drum, left/right direction vibration of the drum
can be taken into account. The smaller the left/right di-
rection vibration of the drum, a diameter of the drum can
be the greater. Therefore, the suspension unit which
dampens the vibration of the drum can be made to have
left/right direction rigidity greater than other direction ri-
gidity. For an example, the suspension unit can be made
to have rigidity with respect to a left/right direction defor-
mation the greatest compared to rigidity in other direc-
tions.
[0035] Different from the related art, the suspension
unit can be directly connected to the bearing housing
which supports the rotation shaft connected to the drum,
without passed through the tub. That is, the bearing hous-
ing can include a supporting portion for supporting the
rotation shaft and an extension extended therefrom, and
the suspension unit can be fastened to the supporting
portion or the extension of the bearing housing.
[0036] In this instance, the suspension unit can include
a bracket extended in a shaft direction of the rotation
shaft. And, the bracket can be extended forward toward
the door.
[0037] In the meantime, the suspension unit can in-
clude at least two suspensions spaced in an axis direction
of the rotation shaft.
[0038] The suspension unit can include a plurality of
suspensions which are mounted under the rotation shaft
for standably supporting an object of supporting (for an
example, the drum). Or, the suspension unit can include
a plurality of suspensions which are mounted over the
rotation shaft for suspendably supporting an object of
supporting. Those cases are of types in which the sus-
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pensions are provided only under or over the rotation
shaft for supporting.
[0039] A center of gravity of a vibrating body including
the drum, the rotation shaft, the bearing housing, and the
motor can be positioned on a side where the motor is
with reference to at least a length direction geometric
center of the drum.
[0040] One of the suspensions can be positioned in
front or rear of the center of gravity. Moreover, the sus-
pensions can be mounted in front and rear of the center
of gravity, respectively.
[0041] The tub can have a rear opening. A driving unit
including the rotation shaft, the bearing housing, and the
motor can be connected to the tub through a flexible
member. The flexible member can be made to seal such
that water does not leak through the rear opening of the
tub, and to enable the driving unit to move relative to the
tub. The flexible member may be of any material as far
as the material can function as a sealing and is flexible,
for an example, flexible member may be formed of a gas-
ket material like the front gasket. In this case, for con-
venience sake, the flexible member may be called as a
rear gasket with reference to the front gasket. The rear
gasket can be connected to the driving unit in a state the
rear gasket is limited not to rotate at least in a rotation
direction of the rotation shaft.
[0042] As an embodiment, the rear gasket can be con-
nected to the rotation shaft directly, or to the extension
of the bearing.
[0043] A portion of the driving unit positioned in front
of a connection portion to the rear gasket so as to be
vulnerable to exposure to the washing water in the tub
can be made to be prevented from corrosion by the wash-
ing water. For an example, the portion may be coated,
or a front surface thereof may be covered with an addi-
tional component (for an example, a tub back described
later) of plastic. Parts of the driving unit formed of metal
can be prevented from corrosion by preventing the parts
from direct exposure to the water.
[0044] Along with this, different from the embodiment,
the cabinet may not be included to the laundry machine.
For an example, in a case of a built-in laundry machine,
a space the laundry machine is to be installed therein
may be provided, not by the cabinet, but by a wall struc-
ture. That is, the laundry machine can be fabricated in a
shape which does not include the cabinet which forms
an exterior, independently. However, in this case too, the
front frame can be required for a front exterior.

[Advantageous Effects]

[0045] The present invention has following advanta-
geous effects.
[0046] The laundry machine of the present invention
can provide a drum type washing machine of a drum
supporting structure completely different from the related
art. Vibration does not transmit from the drum to the tub,
and buffered effectively.

[0047] As a structure of the washing machine is im-
proved to increase a capacity thereof and sense vibration
thereof during operation, it can be made that no heavy
vibration can take place by controlling rotation of the drum
according to the vibration sensed thus.

[Description of Drawings]

[0048]

FIG. 1 illustrates an exploded perspective view of a
laundry machine in accordance with a preferred em-
bodiment of the present invention.
FIGS. 2 and 3 illustrate perspective views of tub
fronts of a laundry machine in accordance with a
preferred embodiment of the present invention, re-
spectively.
FIGS. 4 illustrate a rear perspective view of a tub
rear of a laundry machine in accordance with a pre-
ferred embodiment of the present invention.
FIG. 5 illustrates a suspension of a laundry machine
in accordance with a preferred embodiment of the
present invention.
FIG. 6 illustrates a side view of an assembly of a tub
and a suspension of a laundry machine in accord-
ance with a preferred embodiment of the present in-
vention.
FIG. 7 illustrates a back side view of an assembly of
a tub back, a bearing housing, and a motor of a laun-
dry machine in accordance with a preferred embod-
iment of the present invention.
FIG. 8 illustrates a perspective view of a tub back of
a laundry machine in accordance with a preferred
embodiment of the present invention.
FIG. 9 illustrates a vibration sensor mounting portion
at a tub back of a laundry machine in accordance
with a preferred embodiment of the present inven-
tion.
FIG. 10 illustrates a perspective view of a vibration
sensor mounted to a vibration sensor mounting por-
tion at a tub back of a laundry machine in accordance
with a preferred embodiment of the present inven-
tion.
FIG. 11 illustrates a perspective view of a section
showing a vibration sensor mounting portion in an
assembly of a tub back, a bearing housing, and a
motor of a laundry machine in accordance with a
preferred embodiment of the present invention.
FIG. 12 illustrates a graph showing vibration char-
acteristics of a laundry machine in accordance with
a preferred embodiment of the present invention.

[Best Mode]

[0049] Reference will now be made in detail to the spe-
cific embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.
[0050] In describing the present invention, names of
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elements are defined taking functions thereof into ac-
count. Therefore, it is required to understand that the
names do not limit the elements technically. Moreover,
the names of the elements may be called differently in
this field of art.
[0051] FIG. 1 illustrates an exploded perspective view
of a laundry machine in accordance with a preferred em-
bodiment of the present invention.
[0052] Referring to FIG. 1, the laundry machine has a
tub fixedly secured to a cabinet. The tub includes a tub
front 100 which forms a front portion thereof and a tub
rear 120 which forms a rear portion thereof. The tub front
100 and the tub rear 120 are fastened together with
screws for forming a space for placing a drum therein.
The tub also includes a tub back 130 which forms a rear
surface thereof. The tub back 130 is connected to the
tub rear 120 with a rear gasket 250. The rear gasket 250
is formed of elastic material for preventing vibration from
transmitting to the tub rear 120 from the tub back 130.
[0053] The tub rear 120 has a rear surface 128. The
rear surface 128 of the tub rear 120, the tub back 130,
and the rear gasket 250 form a rear wall surface of the
tub. The rear gasket 250 is sealably connected to the tub
back 130 and the tub rear 120 respectively for preventing
the washing water from leaking from the tub. The tub
back 130 vibrates together with the drum when the drum
rotates. In order to prevent the tub back 130 from inter-
fering with the tub rear 120 at the time the tub back 130
vibrates, the tub back 130 is spaced from the tub rear
120, adequately. Since the rear gasket 250 is formed of
elastic material, the rear gasket 250 allows the tub back
130 to make relative motion without interference with the
tub rear 120. The rear gasket 250 may have a corrugated
portion 252 (See FIG. 4) which can be extended ade-
quately for allowing the relative motion of the tub back
130.
[0054] A foreign matter getting in preventive member
200 is connected to a front of the tub front 100 for pre-
venting foreign matters from entering between the tub
and the drum. The foreign matter getting in preventive
member 200 is formed of an elastic material, and fixedly
mounted to the tub front 100. The foreign matter getting
in preventive member 200 may be formed of a material
the same with the rear gasket 250.
[0055] The drum includes a drum front 300, a drum
center 320, and a drum back 340. Ball balancers 310 and
330 are mounted to a front portion and a rear portion of
the drum, respectively. The drum back 340 is connected
to a spider 350, and the spider 350 is connected to a
rotation shaft 351.
[0056] The rotation shaft 351 is passed through the tub
back 130 and connected to the motor, directly. In detail,
a rotor of the motor and the rotation shaft 351 are con-
nected, directly. There is a bearing housing 400 coupled
to the rear surface 128 of the tub back 130. The bearing
housing 400 rotatably supports the rotation shaft 351 be-
tween the motor and the tub back 130.
[0057] A stator is fixedly mounted to the bearing hous-

ing 400. The rotor is positioned around the stator. As
described before, the rotor is directly connected to the
rotation shaft 351. The motor, being an outer rotor type
motor, is connected to the rotation shaft 351, directly.
[0058] The bearing housing 400 is supported on a cab-
inet base 600 through a suspension unit. The suspension
unit includes three vertical suspensions and two tilted
suspensions for supporting in front/rear directions in tilted
positions. The suspension unit is connected to the cab-
inet base 600, not fixedly perfectly, but to allow a certain
extent of elastic deformation to allow the drum to move
in front/rear and left/right directions.
[0059] That is, the suspension unit is elastically se-
cured to allow a certain extent of rotation of the suspen-
sion unit in front/rear and left/right directions with respect
to a securing point at which the suspension unit is con-
nected to the base. In order to make such elastic secur-
ing, the vertical suspensions may be mounted to the base
600 with rubber bushings disposed therebetween, re-
spectively. Of the suspensions, it can be configured that
the vertical suspensions elastically buffer vibration or the
drum, and the tilted suspensions dampens the vibration.
That is, it can be configured that, of a vibration system
having springs and damping means, ones mounted in
vertical positions serve as a spring and ones mounted in
tilted positions serve as damping means.
[0060] The tub is fixedly mounted to the cabinet except
the tub back 130, and the vibration of the drum is buffered
and supported by the suspension unit. It can be said that
supporting structures for the tub and the drum are sep-
arated from each other actually, such that the tub does
not vibrate even if the drum vibrates.
[0061] Respective parts will be described in detail.
[0062] FIGS. 2 and 3 disclose the tub front 100. The
tub front 100 has a donut shaped vertical front surface
at a front side of a cylindrical surface which is a portion
of a sidewall of the tub. A rear side of the cylindrical sur-
face is opened, and has a plurality of fastening holes 110.
The fastening holes 110 are fastened to fastening holes
127 (See FIG. 4) in the tub rear 120 matched thereto,
respectively.
[0063] A rim portion 101 is extended forward from an
inside circumferential surface of a front surface of the tub
front 100. The rim portion 101 has a width which becomes
the smaller at the rim portion 101 goes from an upper
side to a lower side the more. At a lower side of a lower
edge of the front surface, there may not be the rim portion
101 formed thereon, actually.
[0064] The rim portion 101 has a water supply hole
104, a hot air inlet 103 to be used for drying, a circulating
water inlet 106 for inlet of washing water circulated by a
circulating pump, and a steam inlet 105 for introduction
of steam.
[0065] Since the laundry machine of the present inven-
tion has vibration of the tub reduced significantly, con-
nection of a water supply structure, such as the water
supply hose for supplying washing water, a structure for
drying, such as drying duct, a structure for supplying
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steam, a structure for supplying the circulating water, and
so on can be held in position, securely.
[0066] The hot air inlet 103 is an upward rectangular
shaped extension from the rim portion 101, substantially.
The hot air inlet 103 is required for a washing and drying
machine, and may not be required for a washing machine
which has no drying function.
[0067] Since the water supply hole 104 and so on are
formed in the front portion of the tub front 100, supply of
the washing water and so on are made at the front side
of the tub.
[0068] The water supply hole 104 and so on can be
positioned in front of a front end of the drum which is
housed in the tub. Accordingly, the washing water and
so on can be introduced to the drum directly through a
drum opening provided for laundry in/out. Since fluids
which are supplied for treating the laundry, such as the
washing water and so on, can be introduced to the drum
directly, effective treatment of the laundry is possible.
Moreover, in a case detergent is supplied together with
the washing water which is supplied through detergent
box, if the detergent is introduced to the drum directly,
consumption of the detergent can be reduced, enabling
to reduce an amount of the washing water, accordingly.
And, a problem of contamination of a bottom of the tub
by deposition of detergent sediments can be reduced.
Furthermore, the water supply from the front of the tub
can have an effect of washing door glass (not shown).
[0069] Even if the hot air is supplied from the front of
the tub, if the hot air is supplied through a vertical surface
of the tub front 100, since a flow of the hot air undergoes
two times of bending to form a U shape (a U shaped
complicate flow is formed as the hot air introduced into
the tub is bent downward at a front of the tub and bent
forward of the tub again), the flow of the hot air can be
poor. However, if the hot air inlet 103 is formed in the rim
portion 101 of the tub front 100, the flow of the hot air
can be smooth since the hot air flow is required Lo bend
only once vertically.
[0070] The water supply holes 104 and so on are po-
sitioned above a center point of the drum. The washing
water and so on are supplied to the drum from an upper
side of the front of the drum. If, different from this, it is
required to supply the washing water and so on to the
drum from a lower side of the front of the drum, the rim
portion 101 of the tub front 100 can be formed at the
lower side of the front surface, accordingly. If it is required
to supply the washing water and so on to the drum, not
from the upper or lower side, but from a left or right side
of the front of the drum, the rim portion 101 of the tub
front 100 can be formed in the vicinity of a center portion
131 of an inside edge of the front surface, accordingly.
That is, a shape of the rim portion 101 can vary with a
direction of supply of the fluids.
[0071] In a front edge of the rim portion 101, there is a
coupling portion 102 for coupling the foreign matter get-
ting in preventive member 200 thereto. The coupling por-
tion 102 is a forward extension from a front end of the

rim portion 101 to form a small cylindrical surface, sub-
stantially. The small cylindrical surface has a rib 102a
formed on an outside circumferential surface.
[0072] The foreign matter getting in preventive mem-
ber 200 is coupled to the coupling portion 102 as the
coupling portion 102 is placed in the foreign matter getting
in preventive member 200. Accordingly, the foreign mat-
ter getting in preventive member 200 has a groove (not
shown) for placing the small cylindrical surface having
the rib 102a therein.
[0073] The tub front 100 is fixedly connected to the
cabinet front (not shown). For this fixed connection of the
tub front 100, fastening bosses 107a, 107b, 107c and
107d are formed on the front surface of the tub front 100
to surround the rim portion 101, substantially. After po-
sitioning the cabinet front (not shown) in a state the tub
front 100 is mounted, the cabinet front (not shown) is
fastened to the tub front 100 by fastening screws in a
rear direction.
[0074] The steam inlet 105 can be connected to a
steam hose. The steam inlet 105 has a steam guide 105a
for guiding the steam introduced thereto to an inside of
the drum. The circulating water inlet 106 has a circulating
water guide 106a for guiding the circulating water intro-
duced to the circulating water inlet 106 to the inside of
the drum. The steam inlet 105, the circulating water inlet
106, the steam guide 105a and the circulating water guide
106a are formed as one unit with the tub front 100. The
tub front 100 of plastic is injection molded together with
the steam inlet 105 and so on as portions of the tub front
100.
[0075] The tub front 100 is coupled to the tub rear 120
to form a space for housing the drum. The tub front 100
and the tub rear 120 are fastened with screws. For this
screw fastening, the tub front 100 has a plurality of screw
fastening holes 110 formed along a circumference of a
rear portion thereof.
[0076] FIG. 4 illustrates the tub front 100, the tub rear
120, the tub back 130, and the rear gasket 250 assem-
bled together.
[0077] The tub rear 120 is cylindrical to surround the
drum, and has an opened front and the donut shaped
rear surface 128. The front is sealably coupled to the tub
front 100. The rear surface 128 of the tub rear 120 has
a diameter adequately greater than the outside diameter
of the tub back 130, so that a gap enough to prevent the
tub back 130 from interfering with the rear surface 128
of the tub rear 120 even if the tub back 130 vibrates. In
the gap, i.e., between the rear surface 128 of the tub rear
120 and the tub back 130, there is the rear gasket 250
connected. The rear gasket 250 seals between the rear
surface 128 of the tub rear 120 and the tub back 130.
The rear gasket 250 has a corrugated portion 252 having
an adequate elasticity for not interfering with the vibration
of the tub back 130.
[0078] The tub rear 120 has a hot air outlet 121 on one
side for the washing and drying machine. It is natural that
the hot air outlet 121 is not required if the laundry machine

9 10 



EP 2 390 400 B1

7

5

10

15

20

25

30

35

40

45

50

55

is not the washing and drying machine, but a washing
machine only for washing.
[0079] In the meantime, under the tub front 100 and
the tub rear 120, there is an additional structure for fixedly
securing the tub.
[0080] The tub back 130 has a pass through hole 131c
formed at a center for passing the rotation shaft 351 to
rotate the drum. On an outer side of the pass through
hole 131c, there are a plurality of radial direction ribs
133a projected in a radial direction and circumferential
direction for reinforcing the tub back 130. Along a circum-
ferential direction of the radial direction ribs 133a, there
are a plurality of fastening bosses 135a for fastening the
bearing housing 400 thereto. In the meantime, mounted
to an upper side of the tub back 130, there is a vibration
sensor 191 for sensing vibration of the tub back 130. The
vibration sensor 191 and a structure for mounting the
vibration sensor 191 will be described later.(See FIG. 8).
[0081] In the meantime, the tub back 130 is elastically
coupled to a rear side of the tub rear 120 with an additional
rear gasket 250. The bearing housing 400 is fastened to
a rear of the tub back 130 with additional fastening bodies
(for an example, bolts). The rotation shaft 351 passes
through the center of the tub back 130 and fixed to the
spider 350 of the drum in a state the rotation shaft 351
is supported on the bearing housing 400.
[0082] The rotation shaft 351 connected to the spider
350 rotates the drum through the spider 350. The tub
back 130 is positioned with a fixed distance to the drum
or the spider 350. The motor is positioned at the bearing
housing 400. The bearing housing 400 has bearings 404
provided therein for rotatably supporting the rotation
shaft.
[0083] In this instance, the spider 350, the rotation
shaft 451 and the rotor of the motor are configured to
rotate, and the bearing housing 400 and the tub back 130
are configured not to rotate. Accordingly, the rotation
shaft rotates passed through the tub back 130 and the
bearing housing 400 that are immovable. Since a front
side of the tub back 130 is a portion for holding water for
washing, it is very important to prevent the water from
leaking to a rear side of the tub back 130 through the
rotation shaft 351.
[0084] FIG. 5 illustrates the suspension unit mounted
on the base 600. FIG. 6 illustrates assembly of the tub
100 and 120, the bearing housing 400, and the suspen-
sion unit.
[0085] The suspension unit includes the bearing hous-
ing 400, a first weight 431, a second weight 430, a first
suspension bracket 450, and a second suspension
bracket 440.
[0086] The bearing housing 400 has a rotation shaft
hole 401 at a center for passing the rotation shaft 351.
The rotation shaft hole 401 have one pair of bearings 404
placed in a front end and a rear end thereof, respectively.
The rotation shaft 351 is rotatably supported by the bear-
ings 404.
[0087] The rotation shaft hole 401 has a seating sur-

face 401a at an outside circumferential surface for seat-
ing a water seal (not shown). The rotation shaft hole 401
has a plurality of tub back fastening holes 405 formed
around the rotation shaft hole 401 matched to the pass
through holes in the tub back 130. In rear of the bearing
housing 400, there is a motor mounting portion (not
shown).
[0088] The bearing housing 400 is coupled to the tub
back 130 with additional fastening bodies which pass
through the pass through holes 405. Between the bearing
housing 400 and the tub back 130 coupled thus, there is
a water seal for maintaining sealing between the bearing
housing 400 and the tub back.
[0089] Extended in a radial direction of left and right
directions from the bearing housing 400, there are a first
extension 406a and a second extension 406b. The first
extension 406a and the second extension 406b have the
first weight 431 and the second weight 430 connected
thereto, respectively. The first weight 431 and the second
weight 430 have the first suspension bracket 450 and
the second suspension bracket 440 connected thereto,
respectively.
[0090] The first extension 406a and the second exten-
sion 406b, the first weight 431 and the second weight
430, and the first suspension bracket 450 and the second
suspension bracket 440 are symmetry to each other, re-
spectively. The first and second weights 431 and 430
serve as balancer in a case the drum holds laundry, and
mass in a vibration system in which the drum vibrates.
[0091] The suspension unit can include vertical sus-
pensions for buffering in a vertical direction and front/rear
direction suspensions for buffering in front/rear direc-
tions. One of the vertical suspensions can be arranged
on a rear side of the base, and two of the vertical sus-
pensions can be arranged on a front side of the base on
left and right sides of a center of the base, respectively.
Two suspensions can be arranged on left and right sides
tilted in a front/rear direction.
[0092] The suspension unit can include a first cylinder
spring 520, a second cylinder spring 510, a third cylinder
spring 500, a first cylinder damper 540, and a second
cylinder damper 530.
[0093] The cylinder spring is mounted between a cyl-
inder and a piston. Owing to the cylinder and the piston,
a length of the cylinder spring makes stable variation at
the time of buffering. The cylinder is connected to the
suspension bracket and the piston is connected to the
base. A cylinder damper provides a damping effect as
the piston moves in the cylinder.
[0094] The first cylinder spring 520 is connected be-
tween the first suspension bracket 450 and the base 600.
The second cylinder spring 510 is connected between
the second suspension bracket 440 and the base 600.
The third cylinder spring 500 is connected between the
bearing housing 400 and the base 600, directly. The cyl-
inder springs buffer and support at one point on the rear
side and two points on the left and right sides of the front
side.

11 12 



EP 2 390 400 B1

8

5

10

15

20

25

30

35

40

45

50

55

[0095] The first cylinder damper 540 is mounted tilted
between the first suspension bracket 450 and the rear
side of the base, and the second cylinder damper 530 is
mounted tilted between the second suspension bracket
440 and the rear side of the base.
[0096] The third cylinder spring 500 is arranged at a
center of the rear side, and the first cylinder spring 520
and the second cylinder spring 510 are arranged on left
and right sides of the front side, respectively. The first
cylinder damper 540 and the second cylinder damper
530 are positioned between a rear side of the third cyl-
inder spring 500 and a front side of the first cylinder spring
520 and the second cylinder spring 510. Those are sym-
metry in left/right directions. The cylinder springs are con-
nected to the base 600 with rubber bushings disposed
therebetween, respectively.
[0097] The tub back 130 and the vibration sensor 191
provided to the tub back 130 will be described in detail,
with reference to FIG. 7.
[0098] FIG. 7 illustrates a back side view of an assem-
bly of a tub back, a bearing housing, and a motor of a
laundry machine in accordance with a preferred embod-
iment of the present invention.
[0099] The vibration sensor 191 will be described. The
vibration sensor 191 senses vibration of the drum. That
is, in order to prevent excessive vibration from taking
place at the time operation proceeds into spinning, vibra-
tion is sensed. For an example, if the excessive vibration
takes place, the vibration is sensed for resolving the vi-
bration at an initial progress of the spinning (for an ex-
ample, in a step of clothes disentangling), rotation of the
drum is controlled according to the vibration sensed thus,
and, if the vibration is resolved, the operation proceeds
to a main spinning.
[0100] In the related art, the drum and the tub are rigidly
coupled, and the vibration sensor 191 is mounted to the
tub. Accordingly, in the related art, the vibration sensor
191 senses the vibration of the drum not directly, but
senses vibration of the tub. In the related art, the drum
is rotatably supported by the bearing housing 400 fixedly
mounted to a rear wall of the tub connected to the rotation
shaft of the drum. Accordingly, though the drum can vi-
brate together with the tub rigidly, there are many cases
when the vibration is not such a fashion. For an example,
at a lower speed rotation of the drum in the spinning, the
vibration can be a rigid mode in which the drum and the
tub vibrate rigidly, the vibration can be in a flexible mode
in which the drum and the tub is an out of phase state in
which vibration of the drum and the tub has a phase dif-
ference at the time of high speed rotation of the drum.
[0101] However, in the embodiment, since the bearing
housing 400 which supports the rotation shaft connected
to the drum is connected to the tub with the rear gasket
250, the vibration of the drum can be transmitted to the
tub back 130 as it is. Therefore, if the vibration sensor
191 is mounted to the tub back 130, the vibration of the
drum can be sensed, more accurately.
[0102] A vibration sensor 191 mounting structure can

be formed on the tub back 130 for mounting the vibration
sensor 191. It is preferable that the vibration sensor 191
is mounted to an outside periphery of the tub back 130
as far as possible. This is because the farther from a
vibration center, the greater the amplitude of the vibra-
tion. As an example, though the vibration sensor 191 can
be mounted to an uppermost edge of the tub back 130,
the mounting position is not limited to this. However, in
view of easy service, it is preferable that the vibration
sensor 191 is positioned at a upper side of the tub back
130.
[0103] Moreover, there is a water wall 133 formed at
the upper side of the tub back 130 for preventing water
from dropping to the motor. The water wall 133 is a rear
direction extension from a seating portion 134. The water
wall 133 is formed for protecting the motor and the vibra-
tion sensor in rear of the tub back 130. That is, water
drops once the water is introduced to the laundry machine
from an outside of the laundry machine, and the water
wall 133 serves as a shielding film for shielding the water
being dropping. The mounting structure of the vibration
sensor will be described, later.
[0104] A structure of the tub back 130 to which the
vibration sensor 191 is mounted will be described in de-
tail, with reference to FIGS. 8 to 11.
[0105] FIG. 8 illustrates a perspective view of a tub
back of a laundry machine in accordance with a preferred
embodiment of the present invention, FIG. 9 illustrates a
vibration sensor mounting portion at a tub back of a laun-
dry machine in accordance with a preferred embodiment
of the present invention, FIG. 10 illustrates a perspective
view of a vibration sensor mounted to a vibration sensor
mounting portion at a tub back of a laundry machine in
accordance with a preferred embodiment of the present
invention, and FIG. 11 illustrates a perspective view of a
section showing a vibration sensor mounting portion in
an assembly of a tub back, a bearing housing, and a
motor of a laundry machine in accordance with a pre-
ferred embodiment of the present invention.
[0106] Referring to FIGS. 8 to 11, the tub back 130 has
the vibration sensor mounting portion 137 formed at a
predetermined portion thereof. The vibration sensor
mounting portion 137 may include a rib 137a of an in-
verted U shape cross section projected inward in a radial
direction parallel to an inside of the rim portion 132 of the
tub back 130 (an inside portion in the radial direction).
The vibration sensor 191 can be placed in a space be-
tween the ribs 137a. in order to support the vibration sen-
sor 191 placed between the ribs 137a, a supporting rib
137b may be formed.
[0107] In addition to this, a plurality of space securing
ribs 137c are formed on an inside surface of the rib 137a
for securing a mounting space of the vibration sensor
191 mounted to the vibration sensor mounting portion
137. And, at an end of the supporting rib 137b, there is
a holding step 137d formed additionally for preventing
the vibration sensor 191 from falling off the vibration sen-
sor mounting portion 137.
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[0108] The vibration sensor 191 is positioned on an
inside of the rim portion 132, and the rim portion 132 has
the water wall 133 extended therefrom. Accordingly, ow-
ing to the position of the vibration sensor 191 and the
water wall 133, introduction of the water to the vibration
sensor 191 is prevented.
[0109] In the meantime, it is preferable that a slot is
formed in the water wall 133 over the rib 137a for dispos-
ing lines connected to the vibration sensor 191. The lines
can be placed in the slot 139 and connected to the vibra-
tion sensor 191 after the lines are fastened in a circum-
ferential direction along the water wall 133. The lines can
be fastened to a hole 138 adjacent to the slot 139 with a
cable tie or the like. Wiring becomes very easy because
the hole 138 for fastening the lines can be formed in the
water wall 133.
[0110] In the meantime, the mounting of the vibration
sensor 191 to the predetermined portion of the tub back
130 is shown as an example. However, a mounting po-
sition of the vibration sensor 191 is not limited to this, but
the vibration sensor 191 may be mounted to other portion
which vibrates connected to the suspension unit. For an
example, vibration sensor 191 can be mounted to the
bearing housing 400, the first weight 431, the second
weight 430, the first suspension bracket 450, and the
second suspension bracket 440, and so on.
[0111] In the meantime, a vibration characteristic of
the washing machine of the present invention will be re-
viewed with reference to FIG. 12. As the rotation speed
of the drum increases, a region (a transient vibration re-
gion) appears, in which transient vibration having great
and irregular amplitude takes place. The transient vibra-
tion region is a vibration region having irregular and great
amplitude before the vibration becomes comparatively
steady (steady state vibration), which is in general a vi-
bration characteristic which is fixed as a vibration system
(the washing machine) is designed. The washing ma-
chine of the embodiment shows the transient vibration
at about 200 ~ 350rpm, which is considered to be tran-
sient vibration caused by resonance.
[0112] If such transient vibration takes place, sensing
of the vibration with the vibration sensor is essential, for
controlling rotation of the drum according to amplitude of
the vibration sensed at the vibration sensor to pass the
transient vibration region.
[0113] According to the laundry machine of the present
invention, since the tub is fixedly secured to the cabinet
directly not to make any movement, a diameter of the tub
can be made greater, thereby permitting to enlarge vol-
umes of the tub and the drum, substantially.
[0114] The supporting of the drum only at one side per-
mits to enlarge the volume of the drum further compared
to a system in which the drum is supported by opposite
sides, and to improve productivity since a number of com-
ponents are reduced as much.
[0115] Moreover, since the tub is fixedly secured to the
cabinet, making not only the tub to shake in a case vi-
bration or an impact is applied to the tub which is assem-

bled as one unit with the cabinet, rigidity of the tub in-
creases since weight of the cabinet is added to the tub,
and an overall vibration characteristic of the drum type
washing machine is improved.

Claims

1. A laundry machine comprising:

a tub (100, 120, 130) for holding washing water;
a drum (300, 320, 340) in the tub (100, 120, 130)
for holding laundry;
a rotation shaft (351) connected to a rear surface
of the drum (300, 320, 340);
a tub back (130) which forms a rear side of the
tub (100, 120, 130) and through which the rota-
tion shaft (351) passes;
a bearing housing (400) for supporting the rota-
tion shaft (351); and
a vibration sensor (191) for sensing vibration of
a structure supported by the suspension unit
(430, 431, 440, 450,500, 510, 520, 530, 540)

characterized by

a suspension unit (430, 431, 440, 450,500, 510,
520, 530, 540) connected to the bearing housing
(400) for buffering and supporting the bearing
housing (400); and
a rear gasket (250) sealably connected to the
tub back (130) and the tub rear (120) for pre-
venting washing water from leaking from the tub
(100, 120, 130), said rear gasket having a cor-
rugated portion (252) allowing the relative mo-
tion of the tub back (130) and the tub rear (120).

2. The laundry machine as claimed in claim 1, wherein
the vibration sensor (191) is mounted to the tub back
(130).

3. The laundry machine as claimed in claim 1, wherein
the tub back (130) is fastened to the rear side of the
tub (100, 120, 130) with the rear gasket (250).

4. The laundry machine as claimed in claim 1, wherein
the tub back (130) includes a rim portion (101)
formed on an outside circumferential surface thereof
and the vibration sensor mounting portion (137) is
formed on an inside of the rim portion (101) for
mounting the vibration sensor (191) thereto.

5. The laundry machine as claimed in claim 4, wherein
the rim portion (101) further includes a water wall
(133) projected from an upper side of the vibration
sensor mounting portion.

6. The laundry machine as claimed in claim 4, wherein
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the vibration sensor mounting portion (137) includes;
a rib (137a) for supporting an upper side of the vi-
bration sensor (191), and
a supporting rib (137b) for supporting an underside
of the vibration sensor (191).

7. The laundry machine as claimed in claim 6, wherein
the supporting rib (137b) has a holding step for pre-
venting the vibration sensor (191) from falling off the
vibration sensor mounting portion (137).

8. The laundry machine as claimed in claim 6, wherein
the vibration sensor mounting portion (137) has a
plurality of space securing ribs (137c) on an inside
surface of the rib (137a) for securing a mounting
space of the vibration sensor (191).

9. The laundry machine as claimed in claim 1, wherein
the vibration sensor (191) is mounted to the suspen-
sion unit (430, 431, 440, 450,500, 510, 520, 530,
540).

10. The laundry machine as claimed in claim 9, wherein
the suspension unit (430, 431, 440, 450,500, 510,
520, 530, 540) includes weights (431, 430) coupled
to the bearing housing (400) and suspension brack-
ets (440, 450) respectively coupled to the weights
(430, 431) and bent to a front side of the tub (100,
120, 130),
wherein the vibration sensor (191) is mounted to the
weight (430, 431)) or one side of the suspension
bracket (440, 450).

11. The laundry machine as claimed in claim 10, wherein
the weights (430, 431) and the suspension brackets
(440, 450) are mounted symmetrically with respect
to the bearing housing (400) respectively, and the
vibration sensor (191) is mounted to one of the
weights (430, 431) or one side of the suspension
bracket (440, 450).

12. The laundry machine as claimed in claim 1, wherein
the vibration sensor (191) is mounted to the bearing
housing (400).

13. The laundry machine as claimed in any of the pre-
ceding claims, wherein the tub (100, 120, 130) and
the drum (300, 320, 340) are supported separately
by supporting structures.

14. The laundry machine as claimed in any of the pre-
ceding claims, wherein the tub (100, 120) is fixedly
mounted to the cabinet except for the tub back (130)
and vibrations of the drum (300, 320, 340) are buff-
ered and supported by the suspension unit (430,
431, 440, 450,500, 510, 520, 530, 540).

Patentansprüche

1. Waschmaschine, die Folgendes umfasst:

einen Bottich (100, 120, 130), um Waschwasser
zu enthalten;
eine Trommel (300, 320, 340) in dem Bottich
(100, 120, 130), um Wäsche zu enthalten;
eine drehbare Welle (351), die mit einer hinteren
Oberfläche der Trommel (300, 320, 340) ver-
bunden ist;
eine Bottichrückseite (130), die eine hintere Sei-
te des Bottichs (100, 120, 130) bildet und durch
die die drehbare Welle (351) verläuft;
ein Lagergehäuse (400) zum Halten der dreh-
baren Welle (351); und
einen Vibrationssensor (191) zum Messen einer
Vibration eines Aufbaus, der durch die Aufhän-
gungseinheit (430, 431, 440, 450, 500, 510, 520,
530, 540) gehalten wird,

gekennzeichnet durch

eine Aufhängungseinheit (430, 431, 440, 450,
500, 510, 520, 530, 540), die mit dem Lagerge-
häuse (400) zum Dämpfen und Halten des La-
gergehäuses (400) verbunden ist; und
eine hintere Dichtung (250), die mit der Bottich-
rückseite (130) und dem hinteren Bereich (120)
des Bottichs abdichtbar verbunden ist, um zu
verhindern, dass Waschwasser aus dem Bottich
(100, 120, 130) ausläuft, wobei die hintere Dich-
tung einen gewölbten Abschnitt (252) aufweist,
der die Relativbewegung der Bottichrückseite
(130) und des hinteren Bereichs (120) des Bot-
tichs zulässt.

2. Waschmaschine nach Anspruch 1, wobei der Vibra-
tionssensor (191) an der Bottichrückseite (130) an-
gebracht ist.

3. Waschmaschine nach Anspruch 1, wobei die Bot-
tichrückseite (130) mit der hinteren Dichtung (250)
im hinteren Bereich (100, 120, 130) des Bottichs be-
festigt ist.

4. Waschmaschine nach Anspruch 1, wobei die Bot-
tichrückseite (130) einen Randabschnitt (101) um-
fasst, der an deren Außenumfangsfläche ausgebil-
det ist, und wobei der Vibrationssensor-Befesti-
gungsabschnitt (137) an einer Innenseite des
Randabschnitts (101) zum Anbringen des Vibra-
tionssensors (191) ausgebildet ist.

5. Waschmaschine nach Anspruch 4, wobei der
Randabschnitt (101) ferner eine Wasserwand (133)
umfasst, die von einer Oberseite des Vibrationssen-
sor-Befestigungsabschnitts vorsteht.
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6. Waschmaschine nach Anspruch 4, wobei der Vibra-
tionssensor-Befestigungsabschnitt (137) Folgendes
umfasst;
eine Rippe (137a) zum Halten einer Oberseite des
Vibrationssensors (191), und eine Stützrippe (137b)
zum Unterstützen einer Unterseite des Vibrations-
sensors (191).

7. Waschmaschine nach Anspruch 6, wobei die Stütz-
rippe (137b) eine Haltestufe aufweist, um zu verhin-
dern, dass der Vibrationssensor (191) von dem Vi-
brationssensor-Befestigungsabschnitt (137) abfällt.

8. Waschmaschine nach Anspruch 6, wobei der Vibra-
tionssensor-Befestigungsabschnitt (137) mehrere
Abstandshalter-Rippen (137c) an einer inneren
Oberfläche der Rippe (137a) zum Einhalten eines
Befestigungsabstands des Vibrationssensors (191)
aufweist.

9. Waschmaschine nach Anspruch 1, wobei der Vibra-
tionssensor (191) an der Aufhängungseinheit (430,
431, 440, 450, 500, 510, 520, 530, 540) angebracht
ist.

10. Waschmaschine nach Anspruch 9, wobei die Auf-
hängungseinheit (430, 431, 440, 450, 500, 510, 520,
530, 540) Gewichte (431, 430), die mit dem Lager-
gehäuse (400) gekoppelt sind, und Aufhängungs-
halterungen (440, 450), die jeweils mit den Gewich-
ten (430, 431) gekoppelt sind und zu einer Vorder-
seite des Bottichs (100, 120, 130) gebogen sind, um-
fasst,
wobei der Vibrationssensor (191) an dem Gewicht
(430, 431) oder an einer Seite der Aufhängungshal-
terung (440, 450) angebracht ist.

11. Waschmaschine nach Anspruch 10, wobei die Ge-
wichte (430, 431) und die Aufhängungshalterungen
(440, 450) in Bezug auf das Lagergehäuse (400) je-
weils symmetrisch angebracht sind und wobei der
Vibrationssensor (191) an einem der Gewichte (430,
431) oder an einer Seite der Aufhängungshalterung
(440, 450) angebracht ist.

12. Waschmaschine nach Anspruch 1, wobei der Vibra-
tionssensor (191) an dem Lagergehäuse (400) an-
gebracht ist.

13. Waschmaschine nach einem der vorhergehenden
Ansprüche, wobei der Bottich (100, 120, 130) und
die Trommel (300, 320, 340) durch Haltestrukturen
getrennt gehalten werden.

14. Waschmaschine nach einem der vorhergehenden
Ansprüche, wobei der Bottich (100, 120) abgesehen
von der Bottichrückseite (130) an dem Gehäuse fest
angebracht ist und wobei Vibrationen der Trommel

(300, 320, 340) durch die Aufhängungseinheit (430,
431, 440, 450, 500, 510, 520, 530, 540) gedämpft
und gehalten werden.

Revendications

1. Machine lave-linge, comprenant :

une cuve (100, 120, 130) pour contenir de l’eau
de lavage ;
un tambour (300, 320, 340) dans la cuve (100,
120, 130) pour contenir du linge ;
un arbre rotatif (351) connecté à une surface
postérieure du tambour (300, 320, 340) ;
un dos de cuve (130) qui forme un côté posté-
rieur de la cuve (100, 120, 130) et à travers le-
quel passe l’arbre rotatif (351) ;
un boîtier de palier (400) pour supporter l’arbre
rotatif (351) ; et
un capteur de vibration (191) pour détecter des
vibrations d’une structure supportée par une
unité de suspension (430, 431, 440, 450, 500,
510, 520, 530, 540),

caractérisée par

une unité de suspension (430, 431, 440, 450,
500, 510, 520, 530, 540) connectée au boîtier
de palier (400) pour amortir et supporter le boî-
tier de palier (400) ; et
un joint postérieur (250) connecté de manière
étanche au dos de cuve (130) et à l’arrière de
la cuve (120) pour empêcher à l’eau de lavage
de fuir hors de la cuve (100, 120, 130), ledit joint
ayant une portion ondulée (252) permettant un
mouvement relatif du dos de cuve (130) et de
l’arrière de la cuve (120).

2. Machine lave-linge selon la revendication 1, dans
laquelle le capteur de vibration (191) est monté sur
le dos de cuve (130).

3. Machine lave-linge selon la revendication 1, dans
laquelle le dos de cuve (130) est fixé sur le côté pos-
térieur de la cuve (100, 120, 130) avec le joint pos-
térieur (250).

4. Machine lave-linge selon la revendication 1, dans
laquelle le dos de cuve (130) inclut une portion de
bordure (101) formée sur une surface circonféren-
tielle extérieure de celui-ci, et la partie de montage
(137) du capteur de vibration est formée sur un in-
térieur de la portion de bordure (101) pour monter le
capteur de vibration sur celle-ci.

5. Machine lave-linge selon la revendication 4, dans
laquelle la portion de bordure (101) inclut en outre
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une paroi vis-à-vis de l’eau (130) qui se projette de-
puis un côté supérieur de la portion de montage du
capteur de vibration.

6. Machine lave-linge selon la revendication 4, dans
laquelle la portion de montage du capteur de vibra-
tion (137) inclut :

une nervure (137a) pour supporter un côté su-
périeur du capteur de vibration (191), et
une nervure de support (137b) pour supporter
un côté inférieur du capteur de vibration (191).

7. Machine lave-linge selon la revendication 6, dans
laquelle la nervure de support (137b) possède un
gradin de maintien pour empêcher au capteur de
vibration (191) de tomber depuis la portion de mon-
tage (137) du capteur de vibration.

8. Machine lave-linge selon la revendication 6, dans
laquelle la portion de montage (137) du capteur de
vibration a une pluralité de nervures de fermeture
d’espace (137c) sur une surface intérieure de la ner-
vure (137a) pour fermer un espace de montage du
capteur de vibration (191).

9. Machine lave-linge selon la revendication 1, dans
laquelle le capteur de vibration (191) est monté sur
l’unité de suspension (430, 431, 440, 450, 500, 510,
520, 530, 540).

10. Machine lave-linge selon la revendication 9, dans
laquelle l’unité de suspension (430, 431, 440, 450,
500, 510, 520, 530, 540) inclut des poids (431, 430)
couplés au boîtier de palier (400), et des platines de
suspension (440, 450) respectivement couplées aux
poids (430, 431) et recourbées vers un côté frontal
de la cuve (100, 120, 130),
dans laquelle le capteur de vibration (191) est monté
sur le poids (430, 431) sur un côté de la platine de
suspension (440, 450).

11. Machine lave-linge selon la revendication 10, dans
laquelle les poids (430, 431) et les platines de sus-
pension (440, 450) sont monté(e)s symétriquement
par rapport au boîtier de palier (400) respectivement,
et le capteur de vibration (191) est monté sur l’un
des poids (430, 431) ou sur un côté de la platine de
suspension (440, 450).

12. Machine lave-linge selon la revendication 1, dans
laquelle le capteur de vibration (191) est monté sur
le boîtier de palier (400).

13. Machine lave-linge selon l’une quelconque des re-
vendications précédentes, dans laquelle la cuve
(100, 120, 130) et le tambour (300, 320, 340) sont
supportés séparément par des structures de sup-

port.

14. Machine lave-linge selon l’une quelconque des re-
vendications précédentes, dans laquelle la cuve
(100, 120) est montée de manière fixe sur la carros-
serie, à l’exception du dos de cuve (130), et les vi-
brations du tambour (300, 320, 340) sont amorties
est supportées par l’unité de suspension (430, 431,
440, 450, 500, 510, 520, 530, 540).
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